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ABSTRACT

Surveys were conducted in July, 1992 to study the distribution and abundance of seabirds in a 12,500
kmz area of lower Cook Inlet, Alaska. Seabirds at the sea surface, fish below the surface (estimated
acoustically), and sea surface temperature and salinity were recorded on 415 ten-minute transects
covering 1225 linear km. Sea temperature and salinity (CTD) profiles of the water column and
zooplankton tows were obtained on stations crossing the entrance to Cook Inlet.

Observed temperature and salinity patterns were consistent with well-known oceanographic features
of the area Low-salinity Alaska Coastal Current (ACC) waters hugs the coast of the Kenai Peninsula
and enters Cook Inlet after flowing north around the Barren Islands-- which rise from the middle of
a relatively deep (130 m) shelf that connects the Kenai Peninsula with Shuyak Island in the Kodiak
Archipelago. More saline, oceanic water from the Alaska Stream enters south of the Barren Islands
and is steered bathymetrically in a counterclockwise fashion around the mouth of Cook Inlet and then
southwest into Shelikof Strait. Most water in lower Cook Inlet is well-mixed by upwelling and tidal
action at the mouth of this shallow estuary.

Zooplankton were most abundant (ea. 60-80 mg/m3) on the northeast side of the entrance to Cook
Inlet, but there was little variation in species composition across the entrance. Fish biomass was also
highest (ea. 4-8 g/m3) on the northeastern side, especially in shallow coastal waters near the Kenai
Peninsula. Fish biomass in more oceanic water south of the Barrens was generally low (0-0.5 g/m3)
except in shallow coastal waters around Shuyak Island.

Despite extensive vertical mixing of waters in lower Cook Inlet, weak property gradients across the
entrance, and lack of segregation of zooplankton communities, there was marked segregation of
seabird assemblages. Species (e.g., murres, murrelets, gulls) that feed mostly on fish in coastal and
shelf habitats were abundant (50-300 bird/km² northeast of the Barrens and in coastal waters of the
Kenai Peninsula and Shuyak Island. Nekton-feeding species (e.g., fulmars, storm-petrels, phalaropes)
that typically forage in oceanic and shelf-edge habitats were most numerous (100-540 birds/kmz) in
higher-salinity oceanic water located south of the Barrens. Species (e.g., shearwaters, Tufted Puffins)
with mixed plankton and fish diets, and which may forage in both oceanic and shelf environments,
were concentrated (500-2500 birds/km² near the Barren and Shuyak islands in cool upwelled waters.

Overall, an estimated 2 million seabirds foraged within 50 km of the Barren Islands in July, and these
waters supported an average seabird biomass of 89.8 kg/km2. Transient shearwaters (64.4 kg/km2)
comprised most of this standing biomass, but coastal/shelf species (12.8 kg/km2) and oceanic species
(6.5 kg/km2) contribute to make lower Cook Inlet one of the most productive areas for seabirds in
Alaska (compare with 17.1 kg/km2 in Bering Strait, or 36.1 kg/km2 on the outer shelf of the southeast
Bering Sea). Seabird densities were highest in the vicinity of the Barren and Shuyak islands and their
associated shelf environments-- revealing the importance of islands in creating productive local
foraging habitat for seabirds.
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